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In an analogy to semiconductor physics the charge transport across oxide interfaces is 
often described in terms of electronic mobile carriers and non-mobile donor/acceptor 
defects. Under particular conditions some oxide materials display non-negligible 
(oxide) ionic diffusivity, which can enter into competition with electronic (holes, 
electrons) carriers to establish an equilibrium within the material and particularly at 
interfacial regions between heterogeneous materials. For instance, in p-n junctions this 
may cause a substantial deviation from the “ideal” behaviour. 
 
In this work we discuss theoretically the transport properties of p-n junctions made with 
materials which exhibit mixed ionic electronic conduction. We propose a simplified 
model that can be solved analytically and we discuss the transport of chemical species 
occurring when the two parts of the junction are exposed to different atmospheres. We 
will support our calculations by computer simulations of the Nernst-Planck-Poisson 
equations.  
This result may help to understand differences of the electric properties of epitaxial 
oxides films observed when changing the deposition parameters as well as to design 
new layered materials for batteries, Fuel Cell applications and direct photochemical 
conversion. 
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